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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected . 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter- 
mining the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condi- 
tion, and  the  downstream  damage  potential. 
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PA-455  Dam  (Griffin  Dam):  NDS  I.D.  No.  PA-00035 


Owner: 

State  Located: 
County  Located: 
Stream: 

Inspection  Date(s): 
Inspection  Team: 
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Tioga  County  Commissioners 

Pennsylvania  (PennDER  I.D.  No.  59-62) 

Tioga  County 

West  Beech  Woods  Run 

6 & 7 November  1978 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a visual  inspection,  past  performance,  and  avail- 
able engineering  data,  the  facility  is  considered  to  be  in 
excellent  condition.  The  emergency  spillway  is  capable  of 
discharging  the  peak  inflow  resulting  from  a storm  of  PMF 
intensity,  as  determined  by  the  Corps  of  Engineers  (HEC-1) 
procedures,  and  is  thus  considered  adequate.  The  adequacy 
of  the  seepage  control  measures,  which  could  be  considered 
minimal,  should  be  observed  and  evaluated  during  higher 
pool  or  flood  conditions. 

It  is  recommended  that  the  operation  and  maintenance  pro- 
cedures listed  in  the  owners ' operation  and  maintenance 
agreement  be  formalized  into  a manual  and  kept  available  to 
ensure  the  continued  proper  care  of  the  facility.  Provision 
should  be  made  to  include  a formal  warning  system  to  provide 
for  and  establish  procedures  to  protect  the  lives  and  prop- 
erty of  downstream  residents  during  emergency  conditions. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
PA-455  DAM  (GRIFFIN  DAM) 

NDI#  PA-035,  PENNDER#  59-62 

SECTION  1 

GENERAL  INFORMATION 


1.0  Authority . 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,,  through  the  Corps  of  Engineers, 
to  initiate  a program  of  inspection  of  dams  throughout  the 
United  States. 


1.1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances . PA-455  Dam,  locally  known 

as  Griffin  Dam,  is  an  earth  embankment  approximately  850 
feet  in  length  with  a maximum  height  of  37  feet.  The  struc- 
ture is  essentially  a standard  U.  S.  Department  of  Agricul- 
ture, Soil  Conservation  Service  design  and  is  equipped  with 
both  service  and  emergency  spillways.  The  service  spillway 
is  located  on  the  upstream  face  near  the  center  of  the 
embankment.  It  is  a two-stage,  reinforced  concrete,  drop 
inlet,  vertical  riser  connected  to  a 30-inch  diameter, 
horizontal,  concrete  conduit  at  its  base.  The  emergency 
spillway  is  a vegetated  earth  channel  of  trapezoidal  cross- 
section  with  a base  width  of  50  feet.  It  is  cut  into  natu- 
ral ground  and  located  at  the  left  abutment.  The  facility 
is  provided  with  a pond  drain  consisting  of  a 32-foot  long 
section  of  15-inch  diameter  B.C.C.M.P.  (bituminous-coated 
corrugated  metal  pipe)  with  intake  at  the  upstream  toe  and 
discharge  outlet  at  the  base  of  the  service  spillway  riser 
(see  Figures  6 and  7) . 

b.  Location.  PA-455  Dam  is  located  across  West 
Beech  Woods  Run,  a tributary  to  Mill  Creek,  in  Clymer  Town- 
ship, Tioga  County,  Pennsylvania.  The  village  of  Sabins- 
ville,  Pennsylvania,  is  situated  approximately  1.5  miles 
downstream  along  Pennsylvania  Route  349  while  Beechwood  Lake 
Dam  (PA-454  Dam)  is  located  within  a neighboring  watershed 
just  one  mile  to  the  east  of  PA-455  Dam.  The  dam,  reser- 
voir, and  watershed  are  contained  within  the  Sabinsville, 
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Pennsylvania,  U.S.G.S.  7.5  minute  topographic  quadrangle 
(see  Appendix  G) . The  coordinates  of  the  dam  are  N41°  51.2* 
and  W77 ° 32.0' . 

c.  Size  Classification.  Small  (37  feet  high,  120 
acre-feet  total  storage  capacity  to  top  of  dam) . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Tioga  County  Commissioners 

118  Main  Street 
Wellsboro,  Pennsylvania 

f.  Purpose  of  Dam.  Flood  control. 

g.  Historical  Data.  PA-455  Dam  was  constructed  as 
the  second  in  a system  of  three  dams  in  the  Mill  Creek 
Watershed  including  dams  PA-454  (Beechwood  Lake  Dam)  and 
PA-456  (Eberle  Dam) . Designed  by  the  U.S.D.A.,  Soil  Con- 
servation Service,  under  the  authority  of  the  "Watershed 
Protection  and  Fire  Prevention  Act,"  the  project  was  com- 
pleted ahead  of  schedule  in  August  1963.  Annual  inspection 
reports  dated  1964  through  1978  indicate  the  dam  has  been 
well  maintained  throughout  its  15-year  history  and  that  no 
significant  problems  or  recurring  deficiencies  are  asso- 
ciated with  the  facility.  No  major  modifications  have  been 
made  to  the  structure  since  its  completion. 


1. 3 Pertinent  Data. 

a.  Drainage  Area.  0.48  square  miles. 

b.  Discharge  at  Dam  Site.  Daily  records  of  reservoir 
leve)<*  and  discharges  are  not  recorded  at  this  facility. 

The  owner  is  obligated  by  contract  with  the  SCS  to  inspect 
the  facility  after  every  major  storm  and  report  on  possible 
damage.  An  estimate  of  high  water  is  usually  included. 
Discussions  with  a local  SCS  representative  present  during 
the  inspection  indicated  that  to  this  date,  the  emergency 
spillway  has  never  discharged. 

Discharge  Capacity  of  the  Service  Spillway  (pool 
at  top  of  dam  elevation  1824.0)  = 120  cfs  (design 
value)  . 

Discharge  Capacity  of  the  Emergency  Spillway  (pool 
at  top  of  darn  elevation  1824.0)  = 2450  cfs  (design 
value) ; 2406  cfs  (as  per  calculations  contained  in 
Appendix  C) . 
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c.  Elevation  (feet  above  mean  sea  level) . The 
elevations  listed  in  this  section  are  based  on available 
"as-built"  drawings  by  the  U.S.D.A.,  Soil  Conservation 
Service  dated  5-63.  These  elevations  have  been  roughly 
verified  by  field  measurements;  however,  no  formal  survey 
was  performed. 

Top  of  Dam  = 1824.0. 

Maximum  Design  High  Water  = 1821.9. 

Maximum  Pool  of  Record  = 1811.5  (September  1975). 

Normal  Pool  » 1803.5. 

Service  Spillway  Crest  (low  stage)  = 1803.5. 
Service  Spillway  Crest  (high  state)  = 1812.0. 
Emergency  Spillway  Crest  = 1818.5. 

Upstream  Portal  Invert  Outlet  Conduit  = 1791.0. 
Downstream  Portal  Invert  Outlet  Conduit  * 1786.6. 
Streambed  at  Centerline  of  Dam  = 1790. 

Maximum  Tailwater  - Not  known. 

d.  Reservoir  Length  (feet) . 

Maximum  Pool  = 1000  (elevation  1824.0  top  of  dam). 
Normal  Pool  = 350  (elevation  1803.5  normal  pool). 

e.  Storage  (acre-feet) . 

Service  Spillway  Crest  = 10  (elevation  1803.5). 
Emergency  Spillway  Crest  = 80  (elevation  1818.5). 
Top  of  Dam  = 120  (elevation  1824.0). 

Design  Surcharge  = 40. 

f . Reservoir  Surface  (acres) . 

Service  Spillway  Crest  * 2 (elevation  1803.5). 
Emergency  Spillway  Crest  = 7 (elevation  1818.5). 
Top  of  Dam  * 10  (elevation  1824.0). 
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Maximum  Design  High  Water  Pool  = 9 (elevation 
1821.9)  . 


g.  Dam. 


Type  - Earth. 

Length  = 850  feet. 

Height  - 37  feet. 

Top  Width  - 20  feet  (measured  value) ; 14  feet  (see 

Figure  6) . 

Side  Slopes  - upstream:  2.5H:1V  (measured  value); 

3H : IV  (see  Figure  3) 
downstream : 2H : IV 

Zoning  - Homogeneous  earth. 

Impervious  Core  - None  indicated. 

Cutoff  - Information  available  from  PennDER  files 
indicates  that  a 12-foot  wide  cutoff  trench  with  1:1  side 
slopes  has  been  provided  along  the  embankment  centerline. 

The  base  of  the  trench  is  set  at  an  approximate  depth  of 
four  feet  across  the  valley. 

Grout  Curtain  - None  indicated. 

h.  Outlet  Conduit. 

Type  - 30-inch  diameter,  reinforced  concrete,  low 
level  conduit  with  its  intake  at  the  base  of  the  service  spill- 
way riser.  The  outlet  conduit  is  designed  to  discharge  flow 
from  the  service  spillway  and/or  pond  drain  (see  Figure  6) . 

Length  = 169  feet. 

Closure  - Uncontrolled. 

Access  - Located  at  the  base  of  the  service  spill- 
way riser,  the  outlet  conduit  is  accessible  through  the 
riser  itself.  However,  no  ladder  or  other  means  of  reaching 
the  riser  base  is  provided  by  the  design. 

Regulating  Facilities  - None. 

i.  Spillway. 

Type  (service)  - Two-stage,  reinforced  concrete, 
drop  inlet,  vertical  riser  connected  to  a 30-inch  diameter, 
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concrete,  horizontal  discharge  conduit.  The  conduit  runs 
beneath  the  embankment  perpendicular  to  the  centerline  and 
discharges  at  the  downstream  toe  (see  Figures  6 and  7) . 

Crest  Elevations  - 1803.5  (low  stage);  1812.0 
(high  stage) . 

Upstream  Channel  - Not  applicable. 

Downstream  Channel  - Discharge  from  the  service 
spillway  is  passed  through  the  30-inch  diameter  outlet 
conduit  and  into  a small  trapezoidal-shaped  plunge  pool  at 
the  downstream  toe.  Beyond  the  plunge  pool,  discharge  is 
channeled  into  a small  unlined  stream  that  carries  the  flow 
past  the  farms  and  residences  of  Sabinsville. 

Type  (emergency)  - Unlined  vegetated  channel  cut 
into  natural  ground  along  the  left  abutment  (see  Figures  3 
and  4)  . 


Channel  Width  = 50  feet. 

Breadth  of  Control  Section  = 20  feet. 

Upstream  Channel  - Curved,  unlined  channel  with 
two  percent  slope  away  from  the  control  section  toward  the 
reservoir. 


Downstream  Channel  - 50  feet  of  channel  continues 
past  the  emergency  spillway  control  section,  sloping  at  2.5 
percent  toward  the  downstream  embankment  toe.  Beyond  the 
emergency  spillway  channel,  discharge  is  passed  over  the 
grass-covered  left  abutment  hillside  and  into  the  stream  at 
the  base  of  the  valley  below. 

j . Regulating  Outlets.  Flows  through  the  service  and 
emergency  spillways  are  uncontrolled  and  regulated  in  accor- 
dance with  the  hydraulic  principals  incorporated  into  their 
designs.  No  mechanical  regulating  devices  are  associated 
with  either. 

The  15-inch  diameter  pond  drain  is  sealed  at  both  the 
inlet  and  outlet  ends  by  two  steel  plates  that  are  bolted  in 
place  (see  Figure  7) . Presently  the  pond  drain  is  not 
operable  and  would  require  special  attention  to  make  it 
functional. 


SECTION  2 
ENGINEERING  DATA 


2. 1 Design  Data. 

a.  Design  Data  Availability  and  Sources. 

1.  Hydrology  and  Hydraulics.  No  formal  design 
reports  are  available;  however,  hydrologic  and  hydraulic 
design  data  are  contained  within  the  files  of  the  Soil 
Conservation  Service  at  Harrisburg,  Pennsylvania.  Included 
are  stage-storage  and  elevation-discharge  curves  along  with 
hydrograph  and  flood-routing  data. 

2.  Embankment.  No  formal  reports  relative  to 
the  embankment  design  are  available.  Available  design  data 
are  contained  within  SCS  files  at  Harrisburg,  Pennsylvania. 

3.  Appurtenant  Structures.  Same  as  above. 

b.  Design  Features . 

1.  Embankment.  Available  construction  drawings 
and  design  data  indicate  that  the  embankment  is  a homo- 
geneous earthfill  structure  constructed  of  borrow  material 
consisting  mainly  of  silty  and  clayey  gravels.  The  embank- 
ment has  been  constructed  with  side  slopes  of  2H:1V  on  the 
downstream  face  and  2.5H:1V  on  the  upstream  slope.  A 9.5- 
foot  wide  berm  has  been  provided  on  the  upstream  face  at 
approximate  elevation  1803.5  while  the  width  of  the  embank- 
ment crest  is  20  feet. 

A foundation  drainage  system  has  been  incorporated  into 
the  design  of  the  embankment  reportedly  due  to  the  closeness 
of  the  water  table  to  the  ground  surface.  The  system 
consists  of  a trench  drain,  as  detailed  in  Figure  5,  8 feet 
wide  by  4 feet  deep,  backfilled  with  a specified  granular 
filter  material.  The  trench  is  located  at  the  base  of  the 
fill  and  extends  for  210  feet  to  the  left  and  200  feet  to 
the  right  of  the  outlet  conduit.  In  approximately  half  of 
the  trench  drain  or  110  feet  to  each  side  of  the  outlet 
conduit,  a 6-inch  perforated  B.C.C.M.P.  has  been  installed 
to  facilitate  drainage.  A 12-inch  layer  of  rock  riprap  has 
been  provided  at  the  downstream  toe  in  the  area  where  the 
outlet  conduit  and  drainage  pipes  protrude  through  the 
embankment  (see  Figures  3,  5,  and  6) . 

2.  Appurtenant  Structures. 

a)  Service  Spillway.  The  service  spillway 
is  a drop  inlet  type  structure  consisting  of  a reinforced 
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concrete  riser  and  a 30-inch  diameter,  reinforced  concrete, 
discharge  conduit.  The  riser  is  a 25-foot  high  structure 
and  is  located  along  the  upstream  toe  between  Stations  4+00 
and  5+00.  The  intake  orifice  (first  stage  opening)  is  set 
at  elevation  1803.5  and  is  two  feet  wide  by  one  foot  high. 

The  second  stage  overflow  crest  is  set  at  elevation  1812.0 
and  consists  of  7.5  feet  of  crest  length  on  both  sides  of 
the  riser  (see  Figures  6 and  7) . 

b)  Emergency  Spillway.  The  emergency 
spillway  is  a trapezoidal  channel  cut  into  natural  ground  on 
the  left  abutment.  The  control  section  measures  50  feet  in 
length  and  is  20  feet  wide.  Available  drawings  indicate 
that  the  crest  is  set  at  elevation  1818.5  (see  Figure  3). 

c)  Outlet  Conduit.  The  main  section  of  the 
outlet  conduit  consists  of  approximately  169  feet  of  30-inch 
diameter,  reinforced  concrete  pipe.  It  extends  from  the 
base  of  the  service  spillway  riser  to  the  stream  channel 
beyond  the  downstream  toe . 

A 15-inch  diameter  B.C.C.M.P.  pond  drain  has  its  intake 
near  the  upstream  toe.  An  8-foot  perforated,  vertical 
standing  section  of  30-inch  diameter  B.C.C.M.P.  serves  as 
the  intake.  The  conduit  is  designed  to  discharge  at  the 
base  of  the  service  spillway  riser.  Two  steel  plates  are 
bolted  in  place  at  both  the  inlet  and  outlet  ends  of  the 
pond  drain  conduit  and  provide  the  only  means  of  drawdown 
control  at  this  facility. 

c.  Specific  Design  Data  and  Criteria. 

1.  Hydrology  and  Hydraulics.  The  hydrologic  and 
hydraulic  design  of  this  facility  was  based  on  criteria, 
data,  and  methods  established  in  the  "National  Engineering 
Handbook"  of  the  U.  S.  Department  of  Agriculture,  Soil 
Conservation  Service.  Specific  data  and  criteria  are  listed 
in  Section  5,  herein. 

2.  Embankment.  All  aspects  of  the  embankment 
design  were  prepared  by  the  Soil  Conservation  Service. 
Available  design  information  includes  all  the  basic  elements 
of  earth  dam  design.  Embankment  materials  and  local  soils 
classifications,  moisture-density  relationship,  consolida- 
tion, permeability  and  shear  strength  are  all  discussed  in 
various  memoranda  and  correspondence  contained  in  SCS  files. 

Slope  stability  of  the  embankment  alone,  for  a 37-foot 
high  fill  was  checked  using  a Swedish  Circle  Method  and  soil 
strength  parameters  of  0 =*  27°,  c = 250  psf.  Minimum  safety 
factors  were  determined  for  full  drawdown  on  a 3H:1V  upstream 
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slope  with  a 10-foot  berm  at  elevation  1803  and  for  the 
downstream  slope  with  a drain  effective  at  c/b  = 0.6,  on  a 
2H:1V  slope.  The  safety  factors  for  these  cases  were  found 
to  be  acceptable. 

No  data  were  available  that  could  confirm  the  above 
design  parameters  were  indeed  attained  in  the  field. 

3.  Appurtenant  Structures . The  appurtenant 
structures  incorporated  into  the  facility  for  the  most  part 
resemble  proven  standard  Soil  Conservation  Service  designs. 
No  design  calculations  are  available  from  SCS  files,  how- 
ever. 


2. 2  Construction  Records . 

No  records  of  any  aspect  of  the  actual  construction  of 
this  facility  are  available  from  the  owner,  PennDER,  or  the 
Soil  Conservation  Service. 


2.3  Operational  Records. 

Conversations  with  representatives  of  the  local  Soil 
Conservation  Service  present  during  the  inspection  indicated 
no  records  of  the  day-to-day  operation  of  this  facility  are 
maintained. 


2 . 4  Other  Investigations. 

No  formal  investigations  have  been  performed  on  this 
facility  subsequent  to  its  construction.  In  accordance  with 
the  "Operation  and  Maintenance  Agreement,"  the  owner  per- 
forms a site  inspection  once  a year  and  after  each  major 
storm  in  the  company  of  an  SCS  representative.  A brief 
report  is  prepared,  a copy  of  which  can  be  obtained  from  the 
owner,  local  SCS  office,  or  the  PennDER.  Remedial  work  is 
usually  performed  in  accordance  with  the  recommendations  of 
this  report. 


2 . 5  Evaluation. 

Engineering  data  were  provided  by  the  Pennsylvania 
Department  of  Environmental  Resources  (PennDER)  and  the 
U.  S.  Department  of  Agriculture,  Soil  Conservation  Service 
(SCS) . Sufficient  data  are  available  to  indicate  the  struc- 
ture was  formally  designed  in  accordance  with  accepted 
modern  engineering  practice;  however,  provisions  for  internal 
drainage  of  the  embankment  could  be  considered  minimal. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Observations . 

a.  General.  The  general  appearance  of  this  project 
indicates  the  dam  and  its  appurtenances  require  little 
maintenance,  and  are  currently  in  excellent  condition. 

b.  Embankment.  Observations  made  during  the  visual 
inspection  reveal  the  embankment  to  be  in  excellent  condi- 
tion. No  evidence  of  sloughing,  erosion,  seepage,  animal 
burrows,  settlements  in  excess  of  one  foot,  or  signs  of 
maintenance  neglect  were  observed.  The  grass  covering  the 
embankment  slopes  had  been  recently  cut  prior  to  the  inspec- 
tion and  afforded  the  field  team  a clear  view  of  the  entire 
facility  (see  Photographs  1 and  2) . 

c.  Appurtenant  Structures. 

1.  Service  Spillway.  The  drop  inlet,  reinforced 
concrete  riser  appears  to  be  in  excellent  condition.  No 
cracks  or  signs  of  weathering  were  observed  in  either  the 
interior  or  exterior  of  the  structure  (see  Photographs  4 and 
6) . The  trash  rack  attached  to  the  upstream  face  of  the 
riser  did  display  areas  of  surface  corrosion  but  is  con- 
sidered minor  at  this  time  (see  Photograph  7) . 

2.  Emergency  Spillway.  The  unlined  vegetated 
earth  channel  spillway  located  at  the  left  abutment  has 
reportedly  never  discharged.  Its  dimensions  generally 
conform  to  those  shown  on  the  contract  drawings  (see  Fig- 
ure 4).  The  overall  condition  of  the  emergency  spillway  is 
excellent  (see  Photographs  9 and  10) . 

3.  Outlet  Conduit.  The  visible  portion  of  the 
outlet  conduit  (see  Photograph  8)  was  found  to  be  in  good 
condition.  Minor  spalling  at  the  end  of  the  concrete  con- 
duit has  exposed  some  of  its  welded  wire  mesh  reinforcing. 
The  extent  of  the  deterioration  is  slight  and  not  considered 
significant. 

d.  Reservoir  Area.  The  general  area  surrounding  the 
pond  is  characterized  primarily  by  farmlands  of  gentle  and 
moderate  slopes  (see  Photograph  3) . Wooded  areas  exist 
along  the  left  and  right  abutment  hillsides  and  at  isolated 
areas  throughout  the  watershed  (see  Photographs  1,  2,  and 
3)  . 

e.  Downstream  Channel.  The  area  immediately  down- 
stream of  the  embankment  is  a broad  valley  with  characteris- 
tics similar  to  those  found  within  the  watershed  surrounding 
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the  pond.  The  valley  is  occupied  by  several  farms  the 
closest  of  which  is  within  a few  hundred  feet  of  the  embank- 
ment (see  Photographs  9 and  12).  The  village  of  Sabinsville, 
Pennsylvania,  is  located  approximately  1.5  miles  downstream. 
According  to  Tioga  County  records,  approximately  150  persons 
reside  in  this  general  vicinity;  and  it  appears  that  at 
least  30  to  40  of  these  persons  could  be  affected  by  an 
embankment  breach. 


3 . 2 Evaluation. 

The  overall  condition  of  the  facility  is  excellent  with 
no  significant  deficiencies  observed. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operational  Procedures. 

PA-455  Dam  is  essentially  a self-regulating  facility. 
Excess  inflow  passes  down  through  the  service  spillway  and 
is  discharged  into  the  stream  below.  Inflows  in  excess  of 
the  capacity  of  the  service  spillway  are  stored  until  they 
can  be  safely  discharged  through  the  emergency  spillway.  To 
date,  the  emergency  spillway  has  not  been  required  to  func- 
tion. There  are  no  regulating  or  operable  devices  asso- 
ciated with  the  facility.  Consequently,  there  are  no  formal 
operating  procedures  required. 


4. 2  Maintenance  of  Dam. 

The  dam  is  designed  to  be  a virtually  maintenance-free 
facility.  Any  routine  maintenance  that  is  required  is 
performed  by  Tioga  County  personnel  or  by  separate  contract 
and  often  as  a result  of  recommendations  by  SCS  inspectors. 
No  formal  maintenance  program  has  been  established.  The 
owner  is  required  to  maintain  the  facility  in  accordance 
with  the  "Operation  and  Maintenance  Agreement"  dated  June  7, 
1962,  between  the  Soil  Conservation  Service  and  the  County 
of  Tioga.  The  agreement  contains  provisions  requiring  the 
annual  inspection  and  maintenance  of  the  entire  facility  and 
surrounding  reservoir  area.  The  owner  is  required  to  pre- 
pare a report  for  each  inspection  and  to  furnish  one  copy  to 
the  SCS.  In  addition,  a record  of  all  maintenance  work 
performed  is  required  to  be  readily  available  for  review  by 
the  SCS  or  other  authorized  agency.  Copies  of  the  "Opera- 
tion and  Maintenance  Agreement"  are  available  from  both  the 
owner  and  the  Wellsboro,  Pennsylvania,  office  of  the  SCS. 
Copies  of  the  inspection  reports  are  contained  within 
PennDER  files. 


4. 3  Maintenance  of  Operating  Facilities. 

Maintenance  of  the  operating  facilities,  that  is,  the 
service  and  emergency  spillways,  embankment  drains,  etc.,  is 
carried  out  in  accordance  with  the  provisions  of  the  "Opera- 
tion and  Maintenance  Agreement"  discussed  in  Section  4.2 
above.  In  addition  to  routine  maintenance,  the  agreement 
requires  the  owner  to: 

a.  Be  responsible  for  operation  of  the  works  of 
improvement  simultaneously  with  acceptance  of  the  works  of 
improvement  from  the  contractor. 
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b.  Prohibit  the  installation  of  gates  or  other 
obstructions  of  any  kind  being  placed  in  any  portion  of  the 
principal  or  emergency  spillway (s). 

c.  Prohibit  any  works  to  raise  any  portion  of  the 
spillway  above  the  planned  elevation  or  to  deflect  or  de- 
crease the  planned  flow  through  the  spillways  in  any  manner. 

d.  Prohibit  the  installation  of  dikes  or  other  struc- 
tures which  may  decrease  the  capacity  of  the  flood  channel 
or  deflect  the  flow  from  the  constructed  channel  bottom. 

e.  Take  all  other  necessary  steps  to  insure  that  the 
works  of  improvement  are  permitted  to  function  in  the 
manner  for  which  they  were  designed,  and  are  operated  in 
accordance  with  any  applicable  state  law. 


4.4  Warning  Systems. 

There  are  no  formal  warning  systems  in  effect.  Accord- 
ing to  representatives  of  the  owner  and  local  SCS,  a high 
degree  of  communication  and  cooperation  exists  between  the 
two  parties.  This  coupled  with  an  active  and  dependable 
Civil  Defense  Corps  reportedly  provides  adequate  warning  and 
protection  for  downstream  residents. 


4.5  Evaluation. 


The  facility  is  designed  to  be  self-regulating  and 
requires  minimal  maintenance.  There  are  no  established 
formal  operation  and/or  maintenance  procedures;  however, 
provisions  for  such  procedures  are  contained  within  the 
"Operation  and  Maintenance  Agreement."  The  general  condi- 
tion of  facility  indicates  that  the  present  informal  program 
is  adequate.  Formal  manuals  are  recommended,  nevertheless, 
to  ensure  the  continued  proper  care  of  the  facility.  A 
formal  warning  system  should  be  incorporated  into  the 
manuals  providing  detailed  procedures  to  protect  the  lives 
and  property  of  downstream  residents. 


SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

Although  no  formal  design  reports  are  available  rela- 
tive to  this  facility,  sufficient  hydrologic  and  hydraulic 
design  data  are  contained  within  SCS  files  (Harrisburg 
office)  to  evaluate  the  design  procedures  and  methods. 

According  to  the  "Mill  Creek  Watershed  Work  Plan" 

(a  preliminary  feasibility  study)  dated  March  1960,  the  SCS 
employed  the  following  data,  sources,  methods,  and  proce- 
dures to  determine  the  hydrologic  design  criteria. 

"Mill  Creek  was  divided  into  five  deunage  and  four 
hydrologic  reaches.  A total  of  16  valley  sections  were 
surveyed,  and  stage-discharge  relationships  were  estab- 
lished for  each  section.  A control  section  was  select- 
ed for  each  of  the  five  damage  reaches. 

Specific  flood  frequency  curves  were  prepared  for 
the  Cowanesque  River  by  a statistical  analysis  of 
stream  flow  records  of  gauges  located  on  the  Cowanesque 
River  and  on  streams  of  similar  physical  characteris- 
tics. Peak  discharge  versus  drainage  area  curves  were 
prepared  for  1,  2,  5,  10,  20,  50,  and  100  year  fre- 
quency events.  From  these  curves,  discharges  for 
specific  drainage  areas  for  all  of  the  above-mentioned 
frequencies  were  obtained.  A damage  frequency  rela- 
tionship was  developed  from  the  stage-discharge,  stage- 
deunage,  and  discharge-frequency  curves.  Average  annual 
deunage  was  then  determined. 

To  determine  the  effect  of  land  treatment  in  the 
Mill  Creek  Watershed,  a curve  was  plotted  with  percent 
reduction  in  peak  flood  runoff  versus  frequency.  These 
data  were  transposed  from  the  analysis  of  the  Conaserago 
Watershed  in  New  York  state. 

To  determine  the  reduction  in  peak  flood  flow  due 
to  the  structural  program,  the  discharge  from  the 
uncontrolled  area  was  computed  and  the  maximum  release 
rate  from  the  structure  was  added  to  it. 

These  methods  were  current  Soil  Conservation 
Service  procedure  at  the  time  a work  plan  was  developed 
for  the  Cowanesque  River  Watershed,  of  which  Mill  Creek 
is  a tributary." 
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The  hydraulic  design  of  the  facility  was  based  on  the 
then  current  criteria  established  by  the  Pennsylvania 
Department  of  Forests  and  Waters  known  popularly  as  the 
Pennsylvania  "C"  curve.  Design  data  indicates  PA-455  Dam 
has  a drainage  area  that  covers  approximately  0.6  square 
miles  (GAI  calculations  indicate  D.A.  = 0.48  sq.  mi.).  A 
drainage  area  of  this  size  required  the  dam  to  have  spillway 
facilities  capable  of  discharging  a flow  of  894  cfs.  The 
original  design  was  capable  of  discharging  the  required 
inflow  while  still  providing  a freeboard  of  two  feet. 

Several  factors  were  used  by  the  Soil  Conservation 
Service  in  their  design  to  determine  the  various  structural 
elevations.  They  were  as  follows: 

a.  50-year  sediment  deposit  (determines  the  invert 
elevation  of  the  orifice  in  the  riser  unit) . 

b.  10-year  frequency  storm  - 1 inch  of  runoff  (deter- 
mines the  crest  elevation  of  the  riser  unit) . 

c.  100-year  frequency  storm  - 3.4  inches  of  runoff 
(determines  the  crest  elevation  of  the  emergency  spillway) . 

d.  1.0  x 6-hour  point  rainfall  - 7.44  inches  of 
runoff  (determines  the  maximum  design  high  water) . 

e.  2.5  x 6-hour  point  rainfall  - 9.53  inches  of 
runoff  (sets  the  top  elevation  of  the  dam  and  provides  two 
feet  of  freeboard) . 


5. 2  Experience  Data. 

No  data  pertaining  to  emergency  spillway  performance 
are  available  as  it  is  reported  that  the  emergency  spillway 
has  never  discharged.  The  general  appearance  of  the  fa- 
cility indicates  adequate  past  performance  of  the  service 
spillway. 


5. 3  Visual  Observations. 

On  the  date  of  the  inspection,  no  conditions  were 
observed  that  would  indicate  the  appurtenant  structures  of 
the  dam  could  not  operate  satisfactorily  during  a flood 
event. 


5.4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army 
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Corps  of  Engineers,  Baltimore  District,  for  Phase  I hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California. 

The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result- 
ing from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam  over- 
topping analysis  are  as  follows : 

a.  Development  of  an  inflow  hydrograph  to  the  reser- 
voir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed 
would  overtop  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The 
results  provide  the  peak  discharge,  time  of  the 
peak  discharge,  and  the  maximum  stage  of  each 
routed  hydrograph  at  the  downstream  end  of  each 
reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph  to  the  reser- 
voir. 

b.  Routing  of  the  inflow  hydrograph  through  the 
reservoir. 

c.  Development  of  a failure  hydrograph  based  on 
specified  breach  criteria  and  normal  reservoir 
outflow. 

d.  Routing  of  the  failure  hydrograph  to  desired  down- 
stream locations.  The  results  proviae  estimates 
of  the  peak  discharge,  time  to  peak  and  maximum 
water  surface  elevations  of  failure  hydrographs 
for  each  location. 


— - 
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5. 5 Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) . In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guide- 
lines for  Safety  Inspection  of  Dams,  for  Phase  I Investiga- 
tions, the  SDF  for  this  facility  ranges  between  1/2  PMF 
(probable  maximum  flood)  and  the  PMF.  That  is,  based  on  the 
relative  size  (small)  and  hazard  potential  (high)  of  PA-455 
Dam,  the  facility  is  required  to  have  sufficient  spillway 
and  storage  capacities  to  safely  discharge  the  recommended 
SDF  without  overtopping  the  embankment. 

b.  Results . The  results  of  the  modified  HEC-1 
analysis  (see  Appendix  C)  indicates  that  under  conditions  of 
the  PMF,  the  embankment  will  not  overtop.  The  peak  PMF 
inflow  (1955  cfs)  does  not  exceed  the  maximum  capacity  of 
the  emergency  spillway  (2400  cfs)  and  consequently,  the 
storm  is  safely  discharged.  The  pool  rises  to  a maximum 
elevation  1823.2  before  receding.  This  corresponds  to 
several  inches  below  the  settled  embankment  crest  at  eleva- 
tion 1824.0. 


5.6  Spillway  Adequacy. 

The  spillway  is  capable  of  discharging  and/or  storing 
the  inflow  resulting  from  a storm  of  PMF  intensity.  Conse- 
quently, the  spillway  is  deemed  adequate. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the 
embankment  appears  to  be  in  excellent  structural  condition. 

No  evidence  of  seepage  or  structural  deficiencies  were 
detected  during  the  inspection. 

b.  Appurtenant  Structures.  The  appurtenances  of  this 
facility  appear  to  be  structurally  well  designed.  All  were 
found  to  be  in  excellent  condition  at  the  time  of  the  inspec- 
tion. 


6. 2  Design  and  Construction  Techniques. 

Available  design  data  and  information  obtained  from  SCS 
and  PennDER  files  indicate  that  for  the  most  part,  the 
facility  has  been  adequatley  designed  in  conformance  with 
modern  accepted  engineering  practice.  Many  of  its  features 
have  been  repeatedly  incorporated  into  similar  SCS  designs 
and  have  proven  their  reliability. 

Although  no  construction  records  are  available,  conver- 
sations with  Mr.  Don  Lindsey  (District  Conservationist,  SCS, 
Wellsboro,  Pennsylvania,  office)  who  represented  the  SCS 
during  construction,  revealed  nothing  of  unusual  note  that 
would  create  suspicion  as  to  the  integrity  of  the  applied 
construction  techniques. 


6.3  Past  Performance. 


According  to  Mr.  Lindsey,  the  facility  has  operated 
virtually  problem-free  and  has  functioned  as  designed. 


6.4  Seismic  Stability. 

The  dam  is  located  within  Seismic  Zone  No.  1,  and  it  is 
thought  that  the  static  stability  of  the  structure  is  suffi- 
cient to  withstand  minor  earthquake-induced  dynamic  forces. 
However,  no  investigations  or  calculations  were  performed  to 
confirm  this  belief. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1 Dam  Assessment. 

a.  Safety.  The  visual  inspection,  operational 
history,  and  available  engineering  data  suggest  that  the 
facility  is  adequately  maintained  and  in  excellent  condi- 
tion. The  adequacy  of  the  seepage  control  measures,  which 
could  be  considered  minimal,  should  be  observed  and  evalu- 
ated during  higher  pool  or  flood  conditions. 

The  project  is  capable  of  passing  the  flow  resulting 
from  a storm  of  PMF  magnitude  without  overtopping  the  dam; 
therefore,  the  spillway  is  considered  adequate. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  an  accurate  assessment  of  the 
facility. 

c.  Urgency . It  is  suggested  that  the  recommendations 
listed  below  be  implemented  as  soon  as  possible. 


d.  Necessity  for  Additional  Investigations.  No 
additional  investigations  are  deemed  necessary  at  this  time. 


7 . 2 Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  develop  a formal 
operation  and  maintenance  manual  to  ensure  the  continued 
proper  care  of  the  facility.  The  current  "Operation  and 
Maintenance  Agreement"  pertaining  to  this  facility  could  be 
used  as  guidelines  for  any  such  manuals.  In  addition,  a 
formal  warning  system  should  be  included  providing  detailed 
procedures  to  protect  the  lives  and  property  of  downstream 
residents . 
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APPENDIX  A 

CHECK  LIST  - ENGINEERING  DATA 
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MISCELLANEOUS  Copies  of  the  "Operation  and  Maintenance  Agreement"  refered  to  abo 

are  available  from  both  the  owner  (Tioga  County  Commissioners)  and 
the  SC S at  Wellsboro,  PA. 


NDI  ID  « PA-035 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


PENN  DER  ID  II  59-62 
PAGE  5 OF  5 


SIZE  OF  DRAINAGE  AREA:  0.48  square  miles ___ — 

ELEVATION  TOP  NORMAL  POOL:  1803.5  STORAGE  CAPACITY:  10  acre-feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  1818 . 5 STORAGE  CAPACITY:  80  acre-feet 

ELEVATION  MAXIMUM  DESIGN  POOL:  1821.9  STORAGE  CAPACITY:  105  acre  feetL, 

ELEVATION  TOP  DAM:  1824  STORAGE  CAPACITY:  120  ar.rP.-fP.P.t 

SPILLWAY  DATA 

CREST  ELEVATION:  (service)  1803.5:  (emergency)  1818.5 

type:  (service)  2-staae  drop  inlet: (.emergency) . vegetated. 

CREST  LENGTH:  (service)  1st  stage  = 2 feet;  2nd  stage  = 15  feet; 

total  = 17  feet 


CREST  LENGTH:  (emergency)  50  feet 


SPILLOVER  LOCATION:  (service)  upstream  toe; (emergency). . 1 e.ffc — E 

abutment 


none 


NUMBER  AND  TYPE  OF  GATES: 

OUTLET  WORKS 

TYPE:  30-inch  diameter  reinforced  concrete  conduit 


LOCATION:  base  of  service  spillway  riser 

ENTRANCE  INVERTS:  1791.0 

EXIT  INVERTS:  1786.6 

EMERGENCY  DRAWDOWN  FAC  I L I T I ES : 15-inch  diameter  B.C.C.M.P.  pond 

abalti 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  None  ! 

LOCATION:  - 

RECORDS!  - • 


MAXIMUM  NON-DAMAGING  DISCHARGE:  High  water  el.  1811.5  in  September  1975 


appendix  b 

- VISUAL  INSPECTION 


CHECK  LIST 


CHECK  LIST 


RECORDED  BY  D.  L.  Bonk 
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PULATION  village  of  Sabinsville,  Pennsylvania,  is  located  approximately  i.o 

miles  downstream.  Its  population  according  to  Tioga  County  records  is 
roughly  150  persons  and  it  appears  that  at  least  30  to  40  of  these 
persons  could  be  affected  by  an  embankment  breach. 
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APPENDIX  D 


PHOTOGRAPHS 


PHOTOGRAPH  1 View  of  the  embankment  taken  from  approximately  500  feet  down- 
stream. 
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PHOTOGRAPH  4 View  of  the  service  spillway  riser. 


View  from  atop  the  service  spillway  riser  showing  the  access  manhole 


PHOTOGRAPH  9 View  of  the  curved  emergency  spillway  channel  taken  from  the  left 

abutment.  Also  visible  is  a large  portion  of  the  downstream  valley 
looking  toward  the  village  of  Sabinsville. 
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PHOTOGRAPH  12  View  from  atop  the  embankment  crest  of  the  valley  immediately  .down- 
stream. The  primary  discharge  conduit  is  visible  in  the  lower 
left  foreground. 


APPENDIX  E 


GEOLOGY 


SITE  GEOLOGY  AND  SOILS 


General 

PA-455  Dam  is  located  approximately  1.5  miles  southwest 
of  Sabinsville  within  the  northwest  quarter  of  Tioga  County. 
Geographically,  the  site  is  situated  within  the  glaciated 
portion  of  the  Allegheny  High  Plateaus  Section  of  the 
Appalachian  Plateaus  Province.  The  area  surrounding  the 
site  and  watershed  is  blanketed  with  a veneer  of  glacial 
soil  deposited  during  the  most  recent  period  of  continental 
glaciation.  Glacial  fill  and  drift  generally  consist  of 
cobble  and  boulder  deposits,  dense,  fine  grained,  non- 
plastic soils,  less  dense  poorly  graded  mixtures  of  silt, 
sand,  gravel,  and  clay,  at  or  near  the  surface  and  lenses  of 
silty  sands  all  of  Wisconsin  age.  Overlying  the  glacial 
deposits  are  recent  alluvial  deposits  in  the  valley  floors 
and  colluvial  materials  on  the  valley  side  slopes.  Bedrock 
underlying  the  site  and  surrounding  area  consists  of  marine 
siltstones  and  fine  grained  sandstones  of  the  lower  portion 
of  the  Upper  Devonian  stratigraphic  section.  Structurally 
the  site  lies  just  south  of  the  Sabinsville  anticline,  a 
gentle  fold  striking  with  little  surface  expression  in  the 
vicinity  of  the  site.  Bedrock,  therefore,  can  be  expected 
to  dip  gently  to  the  southeast. 

Detail 

A detailed  subsurface  exploration  program  utilizing 


E-l 


test  pits  and  borings  was  conducted  on  the  foundation  area 
of  the  embankment,  principal  spillway,  and  emergency  spill- 
way. Additional  test  pits  and  borings  were  also  made  in  the 
borrow  area  and  within  the  impoundment  area  upstream  of  the 
embankment.  The  results  of  this  program  indicate  a moder- 
ately thick  blanket  of  glacial  drift  underlying  the  embank- 
ment and  appurtenant  structures.  This  material  is  largely 
composed  of  silty  sands  and  gravels  with  zones  of  cobbles 
and  boulders  up  to  3 feet  in  diameter.  Stratification  of 
the  glacial  deposit  suggests  that  deposition  occurred  in  an 
outwash  plain.  Along  the  crest  centerline  of  the  embankment 
the  top  of  rock  was  encountered  at  16.2  feet  in  Drillhole  #2 
and  at  22.6  feet  in  Drillhole  #302.  The  latter  boring  was 
made  at  the  lowest  topographic  elevation  along  the  crest 
centerline. 

Artesian  water  was  encountered  in  the  deep  drill  holes 
which  penetrated  bedrock.  Drillhole  #302  slightly  over- 
flowed the  surface  at  the  rate  of  .017  gal/min. 

Borrow  material  for  the  embankment  (glacial  outwash 
consisting  mainly  of  silty  and  clayey  gravels)  was  secured 
from  the  valley  wall  within  the  impoundment  area  and  from 
the  emergency  spillway  excavation. 
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FIGURE  6 

MILL  CREEK  WATERSHED  PROJECT 

TIOGA  COUNTY,  PCNNSYlVANIA 
FlOODWATtR  RETAROING  STRUCTURE  «-455 
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MILL  CREEK  WATERSHED  PROJECT 
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appendix  g 

regional  vicinity  map 
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